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@ Miter saw. 

@ A miter saw (1) includes a base (2) and a body 
(4) vertically pivotally mounted on the base (2). 
A saw blade (12) driven by a motor (6) is rotat- 
ably supported by the body (4). The body (4) 
includes a blade case (13) for partly covering 
the saw blade (12} and includes a safety cover 
(18) movable between a covering position to 
substantially cover the exposed part of the saw 
blade (12) and an uncovering position to un- 
cover the exposed part of the saw blade (12). A 
lever mechanism (32) is disposed on the txidy 
(4) for preventing movement of the safety cover 
(18) from the covering position to the uncover- 
ing position. The lever mechanism (32) includes 
a lever member (34) operable between a first 
position to prevent movement of the safety 
cover (18) and a second position to permit 
movement of the safety cover (18). 



O 

00 
CO 

in 




FIG 2 



Q. 

HI 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



EP 0 538 066 A1 



The present invention relates to a miter saw. 

A conventional miter saw includes a base and a 
body vertically pivotally mounted on the base. A mo- 
tor is mounted on the body for driving a circular saw 
blade. The body includes a blade case partly covering 
the saw blade. Asafety cover is mounted on the blade 
case for covering a part of the saw blade which Is ex- 
posed from the blade case. The safety cover Is mov- 
able to uncover the exposed part of the saw blade for 
cutting operation by the saw blade. A mechanism may 
be provided for moving the safety cover to uncover 
the exposed part of the saw blade as the body Is piv- 
oted downwardly from the uppermost position where 
the exposed part of the saw blade Is completely cov- 
ered by the safety cover. The mechanism may utilize 
gravity of the safety cover itself or indude a link mech- 
anism interlocked with the safety cover for moving 
the safety cover to uncover the part of the exposed 
saw blade as the body is moved downwardly from the 
uppermost position. 

With such a miter saw, It has been proposed to 
provide a lock device for keeping the body at the up- 
permost positnn for safety purpose when the miter 
saw is not operated. Japanese Utility Model Publica- 
tion No, 62-5289, Japanese Patent Publication No. 
60-71113 and DE-OS 31 19 573 disclose a lock de- 
vice which directly secures a body of a miter saw to 
a base. 

Although the prior art lock device can maintain 
the miter saw at an uppermost position, it cannot 
maintain a safety cover itself at a position to cover a 
saw blade. Therefore, It may accidentally cause the 
safety cover to be moved to uncoverthe exposed part 
of the saw blade. 

It is, accordingly, an object of the present inven- 
tion to provide a miter saw which can reliably prevent 
a safety cover from accidentally moving to uncover a 
saw blade. 

According to the present invention, there is pro- 
vided a a miter saw comprising a base and a body 
vertically pivotally mounted on the base. A saw blade 
driven by a motor Is rotatably supported by the body. 
The body includes a blade case for partly covering 
the saw blade and includes a safety cover movable 
between a covering position to substantially cover the 
exposed part of the saw blade and an uncovering 
position to uncover the exposed part of the saw 
blade. A lever mechanism is disposed on the body for 
preventing movement of the safety cover from the 
covering position to the uncovering position. The lev- 
er mechanism includes a lever member operable be- 
tween a first position to prevent movement of the 
safety cover and a second position to permit move- 
ment of the safety cover. 

The Invention will be further described by way of 
non-limitative example with reference to the acompa- 
nying drawings, in which;- 

FIG. 1 is a left side view of a miter saw according 
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to an embodiment of the present Invention; 
FIG. 2 is a right side view, with a part broken 
away, of the miter saw shown in FIG. 1; 
FIG. 3 is a sectional view taken along line Ill-Ill in 
FIG. 1; 

FIG. 4 is an enlarged view of a lock plate shown 
in FIG. 2; 

FIGS. 5(A) and 5(B) are sectional views taken 
along line V-V In FIG. 2 and show different oper- 
ations; and 

FIGS. 6(A) and 6(B) are sectional views taken 
along line VI- Vt in FIG. 2 and show different op- 
erations corresponding to FIGS. 5(A) and 5(B), 
respectively. 

An embodiment of the present invention will be 
hereinafter explained with reference to the drawings. 
Referring to FIGS. 1 and 2, there is shown a miter saw 

1 in a left side view and a right side view, respectively. 
The miter saw 1 Includes a base 2 for supporting a 

20 work (not shown) t hereon, an arm 3 fixed to t he base 

2 and extending upwardly therefrom, a body 4 pivo- 
tally mounted on the arm 3 in a vertical direction and 
a fence member 5 mounted on the base 2 for guiding 
the lateral surface of the work. The arm 3 Is inclined 

25 rearward ly to some extent 

As shown In FIG. 3, the body 4 Includes a motor 
housing 7 for accommodating a motor 6, a gear hous- 
ing 10 accommodating a reduction gear 9 which is in 
engagement with a pinion Ba formed on a motor shaft 

30 8 of the motor 6, and a blade case 13 partly acconv 
modating a circular saw blade 12 which is detachably 
mounted on an output shaft 11 of the reduction gear 
9. The blade case 13 includes a connecting portion 14 
(see FIGS. 1 and 2) for connection with the arm 3. 

35 A handle 15 extends outwardly from the motor 
housing 7 for vertical movement of the body 4 by an 
operator. The handle 15 Includes a trigger 16 for op- 
eration of a switch (not shown) to start or stop the mo- 
tor 6. The connecting portion 14 is pivotally connect- 

40 ed to the arm 3 through a pin 17, so that the body 4 
vertically pivots around the pin 17 by moving the han- 
dle 15. Aspring (not shown) is Interposed between the 
arm 3 and the connecting portion 14 for normally 
biasing the body 4 upwardly. 

45 As shown in FIG. 3, the blade case 13 includes 

an opening 13a at a position opposite to the central 
portion of the saw blade 12. A nxHjntIng plate 19 for 
mounting a safety cover 18 on the blade case 13 is 
placed on the blade case 13 against the opening 13a. 

so As shown In FIG. 1, the nx>untlng plate 19 Includes 
end portions substantially diametrically opposed to 
each other, one of which is pivotally supported by the 
blade case 13 through a screw 20 and the other of 
which Is detachably mounted to the blade case 13 

55 through a bolt 21. 

The mounting plate 19 includes at its central por- 
tion an opening 19a for rotatably receiving a cap 22. 
A substantially fan-shaped safety cover 1 8 is secured 
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to the cap 22 through a saew 24 for covering a part 
of the saw blade 12 which is exposed to the outside 
from the blade case 13, A spiral spring 25 is inter- 
posed between the mounting plate 19 and the safety 
cover 18 for normally biasing the safety cover 18 in a 5 
direction to entirely cover the exposed partof thesaw 
blade 12. 

An abutting plate 27 is fixed to the rear surface 
of the cap 22 and is In abutment on an upper end of 
a link member 26 which controls the rotational posi- io 
tion of the cap 22 or the safety cover 13. As shown In 
FIG. 1 or 2, a bracket 28 is fixed to a lower portion of 
the arm 3 and vertically upwardly extends therefrom. 
The link member 26 is pivotally mounted on an upper 
end of the bracket 28 through a pin 29. An elongated 15 
control slot 30 is formed on the central portion of the 
link member 26 and extends in a longitudinal direction 
thereof. The control slot 30 has substantially arc- 
shaped configuration. A roller pin 31 Is mounted on 
the blade case 13 and isinengagenrientwiththecon- 20 
trol slot 30. The upper portion of the control slot 30 is 
determined to have a smaller radius than the lower 
portion. Thus, as the body 4 is lowered from its up- 
permost position, the link member 26 Is pivoted in re- 
sponse to the movement of the engaging position of 25 
the roller pin 31 with the control slot 30, and the cap 
22 is rotated together with the safety cover 16 in a 
counterclockwise directton in FIG. 2 against the bias- 
ing force of the spring 25 through abutment of the up- 
per end of the link member 26 with the abutting plate 30 
27. Thus, the safety cover 18 is moved to uncover the 
exposed part of the saw blade 12, 

A lever device 32 is disposed on the right side of 
the body 4 for securing the body 4 at the most upper 
position as shown In FIGS. 1 and 2 where the roller 35 
pin 31 engages an upper end 30a of the control slot 
30 of the link member 32. As shown In FIG. 2, the lev- 
er device 32 includes a rod 33 displaced in parallel re- 
lationship from a central line Loft he body 4 which ex- 
tends through a central axis of the pin 17 or a pivotal 40 
axis of the body 4, A lever member 34 is connected 
to one end of the rod 33 and extends outwardly be- 
yond the txxly 3 so as to protrude substantially in the 
same direction as the handle 1 5 at a position adjacent 
the handle 15. Alock plate 35 is fixed to the other end 45 
of the rod 33 and extends to intersect the link nnember 
26. 

The lock plate 35 includes at its lower portion a 
slot 37 for engagement with a lock pin 36 inserted Into 
the connecting portion 14 of the body 4. As shown in so 
FIG. 4, the slot 37 includes a circular portion 37a and 
an elongated portion 37b extending from the circular 
portion 37a in a direction substantially perpendicular 
to the rod 33. 

As shown In FIG. 5(A), the connecting portion 1 4 55 
of the body 4 includes side plates 14a and 14b op- 
posed to each other. The side plates 14a and 14b in- 
clude hdes 38 and 39, respectively. The end portions 



of the lock pin 36 are slidably inserted Into the holes 
38 and 39, respectively. A collar 40 having a larger di- 
ameter than the holes 38 and 39 is formed on a mid- 
dle portion of the lock pin 36. The distance between 
the collar 40 and one end of the lock pin 36 on a side 
of the side plate 14b is slightly longer than the dis- 
tance between the side plates 14a and 14b in such a 
manner that the one end of the lock pin 36 does not 
extend outwardly from the hole 39 when the collar 40 
abuts on the side plate 14a as shown in FIG. 5(B). 

The other end of the lock pin 36 includes a head 
36b and a neck 36a. The neck 36a has a smaller di- 
ameter than the head 36b or the other portion of the 
lock pin 36 and Is inserted into the elongated portion 
37b of the slot 37 of the lock plate 35 with the head 
36b engaged by the outer surface of the lock plate 35. 
The circular portion 37a of the slot 37 has a larger di- 
ameter than the head 36b of the lock pin 36 and 
serves as an Insertion hole of the head 36b for 
mounting the lock pin 36 on the lock plate 35. 

A compression spring 45 is interposed between 
an end portion of a connecting part 35a of the lock 
plate 35 and an outer surface of the blade case 13 op- 
posed to the end portion of the connecting part 35. 
The connecting part 35a is formed to connect the rod 
33 to the lock plate 35. The compression spring 45 
biases the lock plate 35 in a direction to movethe lock 
pin 36 toward the link member 26 or a clockwise di- 
rection In FIG. 5(A) around the rod 33. The blade case 
13 includes a rib 46 for receiving the compression 
spring 45 and for preventing the compression spring 
45 from being exposed to the outside. 

The mounting position of the lock pin 36 on the 
connecting portion 14 of the body 4 is determined in 
such a manner that the lock pin 36 is opposed to the 
lower portion of the control slot 30 of the link member 
36 and Is permitted to engage the lower end of the 
control slot 30 by the biasing force of the compression 
spring 45 as shown in FIG. 5(A) when the body 4 is 
positioned at the uppermost position as shown in 
FIG. 2, 

The lever member 34 connected to the upper end 
of the rod 33 includes a handle portion 47 prepared 
to be grasped by the operator. When the operator 
moves the lever member 34 at a position shown in 
FIG. 5(A) through the handle portion 47 in a direction 
laterally away from the blade case 13 so as to pivot 
the lock plate 35 against the biasing force of the conv 
pression spring 45, the lock pin 36 is removed from 
the control slot 30 as shown In FIG. 5(B). 

As shown in FIG. 2, the lever member 34 further 
includes a stopper portion 41 which Is bent from the 
lever member 34 perpendicular thereto and which is 
positioned adjacent one end 18a of the safety cover 
18 In a rotational direction shown by the arrow A in 
FIG. 2 or a direction to uncover the exposed part of 
the saw blade 12 when the exposed part of the saw 
blade 12 is entirely covered by the safety cover 18. 
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The stopper portion 41 is opposed in the rotational di- 
rection of the safety cover 18 to the one end 18a of 
t he safety cover 1 8 for preventing rotation of t he safe- 
ty cover 18 to uncover the exposed part of the saw 
blade 12 when the lock pin 36 is in engagement with 5 
the lowerend of the control slot 30 of the llnknriember 
26 as shown in FIG. 5. On the other hand, the stopper 
portion 41 permits rotation of the safety cover 18 to 
uncover the exposed part of the saw blade 12 when 
the lock pin 36 is disengaged from the control slot 30. io 
The one end 18a of the safety cover 18 Includes an 
L-3haped part 42 having a larger thickness for abut- 
ment on the stopper portion 41. 

The lever member 34 extends In the same direc- 
tion as the handle 15 as described above. A lock-off is 
button 43 Is slidably niounted on the handle 15 and is 
movable to extend from and to retract Into the handle 
15. The lock-off button 43 Is interlocked with the trig- 
ger 16 and Is disposed at a position opposed to the 
handle portion 47 of the lever member 34 as shown 20 
in FIG. 6(A). The lock-off button 43 includes a shank 
43a slidably supported by the handle 15, a head 43 
having a larger diameterthan the shank 43a and posi- 
tioned outwardly of the handle 15, and a stopper plate 
43c disposed within the handle 1 5 for engagement 25 
with a recess 15a formed on a part of the inner wall 
of the handle 15. A spring 44 is interposed between 
the stopper plate 43c and a part of the inner wall of 
the handle 15 opposed to the stopper plate 43c for 
normally biasing the lock-off button 43 to extend out- so 
wardiy from the handle 15. 

When the lock pin 36 Is In engagement with the 
lower end of the control slot 30 of the link member 26 
as shown in FIG. 5(A), the lever member 34 is spaced 
from the lock-off button 43. Therefore, the lock-off 35 
button 43 is maintained at a most extended position 
from the handle 15 where the stopper plate 43c is in 
engagement with the recess 15a as shown in FIG. 
6(A). When the lever member 34 is moved to the pos- 
itnn shown in FIG. 5B for removing the lock pin 36 40 
from the control slot 30 of the link member 26, the 
head 43a of the lock-off button 43 is pressed by the 
lever member 34 and the lock-off button 43 is retract- 
ed into the handle 15 against the force of the spring 
44 until the head 43a abuts on the outer surface of 45 
the handle 15. 

The trigger 15 Is of substantially U-shaped con- 
figuration in section to form a recess 16a for receiving 
a part of the stopper plate 43c of the lock-off button 
43. When the lock-off button 43 is positioned at the so 
retracting position as shown in FIG, 6(A), the stopper 
plate 43c is faced to an end surface 16b of the trigger 
16 forming an inlet of the recess 16a so as to prevent 
the trigger 16 from moving into the handle 15. When 
the lock-off button 43 is positioned at the extending ss 
position as shown in FIG. 6(B), the stopper plate 43c 
is faced to the recess 16a of the trigger 16 so as to 
permit the trigger 16 to move into the handle 15 for 



starting the motor 6. 

The operation of the above embodiment will now 
be described. When the body 4 of the m'rter saw 1 Is 
positioned at the uppermost position as shown in 
FIGS. 1 and 2, the lock pin 36 is in engagement with 
the lowerend of the control slot 30 of the link member 
26 as shown in FIG. 5(A).Atthis situation, the lock pin 
36 cooperates with the roller pin 31 engaged with the 
upper portion 30a of the control slot 30 so as to fix the 
link member 26 in position and to maintain the body 
4 at the uppermost position. Since the link member 
26 is thusfbced in position, the safety cover 18 is pre- 
vented from rotation in a direction to uncover the ex- 
posed part of the saw blade 12. Additionally, at this 
situation, the stopper portion 41 of the lever member 
34 is in opposed relationship with the end portion 18a 
of the safety cover 1 8 in the rotational direction of the 
safety cover 18 as shown in FIG. 6(A), and therefore, 
the safety cover 1 8 Is further prevented firom rotation 
to uncover the exposed part of the saw blade 12. Fur- 
ther, at this situation, the stopper plate 43b of the 
lock-off button 43 is faced to the end surface 16b of 
the trigger 16, and therefore, the trigger 16 is prevent- 
ed from moving Into the handle 1 5 for starting the mo- 
tor 6. 

As the lever member 34 is moved away from the 
blade case 13 against the force of the compression 
spring 45, the lock pin 36 is disengaged from the con- 
trol slot 30 of the link member 26 as shown in FIG. 
5(B), and simultaneously therewith, the stopper por- 
tion 41 of the lever member 34 is moved laterally 
away from the end portion 18a of the safety cover 18 
as shown in FIG. 6(B). This may permit downward piv- 
otal movementof the body 4 by moving the handle 1 5, 
and n^y permit the rotational movementof the safety 
cover 18 in a direction to uncover the exposed part of 
the saw blade 12 (a reverse direction to the direction 
shown by the arrow A In FIG. 2). Further, as the lever 
member 34 is thus moved laterally, the handle por- 
tion 47 pushes the lock-off button 43 into the handle 
15 through abutment on the head 43b of the lock-off 
button 43. Thus, the trigger 16 Is allowed to be pushed 
into the handle 15 for starting the nwtor 6 through en- 
tering of the part of the stopper plate 43c into the re- 
cess 16a. 

At this stage, as the operator moves the body 4 
downwardly by the handle 15, the link member 26 Is 
pivoted in response to the movementof the engaging 
position of the roller pin 31 with the control slot 30 of 
the Iinkm6mber26. As the link member26 is thus piv- 
oted, the safety cover 18 Is rotated in the direction 
shown by the arrow A In FIG. 2 to uncover the ex- 
posed part of the saw blade 12. 

Once the body 4 is moved downwardly from the 
uppermost position, the lock pin 36 may not enterthe 
control slot 30 but abuts on the rear surface of the link 
member 26 by the biasing force of the compression 
spring 45 because of the pivotal movementof the link 



4 



EP 0 538 066 A1 



member 26 even If the operator releases the lever 
member 34. Thus, the position of the lever member 
34 as well as that of the lock plate 35 is kept at the 
position as shown in FIGS. 5(B) and 6(B). Therefore, 
the pivotal movement of the body 4 as well as the ro- 5 
tational movement of the safety cover 18 to uncover 
the saw blade 1 2 can be performed without any trou- 
ble, and the trigger 16 can be pushed Into the handle 
15 to start the motor 6 for cutting the work by the saw 
blade 12. 10 

After completion of cutting operation of the work, 
the handle 15 is released to permit upward movement 
of the body 4 toward the uppermost positk)n by the 
spring Interposed between the arm 3 and the con- 
necting portion 14. When the body 4 reaches the up- is 
permost position, the lock pin 36 automatically re- 
turns to engage the control slot 30 of the link member 
26 by the force of the compression spring 45. Thus, 
the lever mechanism 32 returns to the position as 
shown in FIGS. 5(A) and 6(A). 20 

Thus, with the above embodiment, the lever 
mechanism 32 serves to fix the body 4 at the upper- 
most position and to fix the safety cover 1 8 at t he pos- 
itkin to entirely cover the exposed part of the saw 
blade 12 so as to prevent accidental exposure of the 25 
saw blade 12. Therefore, the miter saw 1 has a simple 
construction since it Is not necessary to provide a lock 
mechanism for each of the body 4 and the safety cov- 
er 18. 

In addition, the position of the link member 26 is 30 
reliably fixed through engagement of the lock pin 36 
with the control slot 30 of the link member 26. Fur- 
ther, since the lock pin 36 is automatically engaged 
with the control slot 30 when the body 4 reaches the 
uppermost position, the lever device 32 can be easily 35 
operated. 

While the Invention has been described with ref- 
erence to a preferred embodiment, it is to be under- 
stood that modifications or variation may be easily 
made without departing from the spirit of this inven- 40 
tion which is defined by the appended claims. 
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1. A miter saw (1 ) comprising a base (2), a body (4) 
vertically pivotally mounted on said base (2) and 
rotatably supporting a saw blade (1 2) driven by a 
motor (6), said body (4) including a blade case 
(13) for partly covering said saw blade (12) and 50 
including a safefy cover (16) movable between a 
covering position to substantially cover the ex- 
posed part of said saw blade (12) and an uncov- 
ering position to uncover the exposed part of the 
saw blade (12); characterized In that lever means 55 
(32) is disposed on said body (4) for preventing 
movement of said safety cover (1 8) from said cov- 
ering position ta said uncovering position, and 



that said lever means (32) includes a lever menr>- 
ber (34) operable between a first position to pre- 
vent movement of said safety cover (18) and a 
second position to permit movement of said safe- 
ty cover (18). 

2. The miter saw as defined in daim 1 and further 
including means provided between said base (2) 
and said safety cover (1 8) for moving said safety 
cover (1 8] from said covering position to said un- 
covering position In response to downward move- 
ment of sakl body (4) from an uppermost position. 

3. The miter saw as defined In claim 2 wherein said 
means for moving said safety cover (18) includes 
a link member (26) interposed between said base 
(2) and said safety cover (18); said lever means 
(32) includes a lock member (35, 36) connected 
to said lever (34); and said lock member (35, 36) 
fixes the position of said link member (26) when 
said body (4) is positioned at said uppermost pos- 
ition and said lever member (34) is positioned at 
said first position. 

4. The miter saw as defined in daim 3 wherein said 
link member (26) indudes a control slot (30) in en- 
gagement with a guide pin (31) fixed to said body 
(4); said lock member (35, 36) includes a lock pin 
(36) for engagement with said control slot (30) at 
a position different from the engaging position of 
said guide pin (31); and said lock pin (36) coop- 
erates with said guide pin (31) for preventing 
movement of said link member (26). 

5. The miter saw as defined in claim 3 or 4 and ^r- 
ther Induding biasing means (45) for normally 
maintaining said lever member (34) at said first 
position and for keeping engaging position of said 
lock member (35, 36) with said link member (26). 

6. The miter saw as defined in daim 4 wherein said 
lock pin (36) Is slklably supported by said body 
(4). 

7. The miter saw as defined in any one of claims 1 
to 6 wherein said lever member (34) indudes a 
stopper portion (41) which Is opposed to a part of 
said safety cover(18) in a direction louncoverthe 
exposed part of said saw blade (12) when said 
lever member (34) is positioned at said first pos- 
ition. 

8. The miter saw as defined in any one of claims 1 
to 7 wherein said body (4) indudes a trigger (16) 
and a trigger lock device (43, 44) mounted on a 
part of said body (4); said trigger (16) is operable 
by an operator for starting and stopping said mo- 
tor (6); said trigger lock device (43, 44) is operable 
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to selectively fix said trigger (1 6) at a position for 
stopping said motor (6); said lever member (34} 
Is inter lodged witli said trigger lock device (43, 
44) in such a manner that said trigger lock device 
(43, 44} operates to fix said trigger (16) to said 5 
position for stopping said motor (6) when said lev- 
er member (34) is positioned at said first position 
and that said trigger lock device (43, 44) permits 
said trigger (16) to be operated for starting said 
motor (6) when said lever member (34) is at said io 
second position. 

9. The miter saw as defined in claim 8 wherein said 
trigger lock device (43, 44) includes a lock-off but- 
ton (43) mounted on said part of said body (4) and is 
movable between an extending position to extend 
from said part of said body (4) toward said lever 
member (34) and a retracting position to retract 

into said part of said body (4); said lock-off button 
(43) is normally biased by a spring (44) in a direc- 20 
tton toward said extending position; said lock-off 
button (43) at said extending positron fixes said 
trigger (16) to said position for stopping said mo- 
tor (6) when said lock-off button (43) is posit toned 
at said extending position; said lock-off button 25 
(43) at said retracting position permits said trig- 
ger (16) to be moved for starting said motor (6); 
said lever member (34) at said first position is 
spaced from said lock-off button (43); and said 
lever member (34) moves said lock-off button 30 
(43) fn^m said extending position to said retract- 
ing posltton when sakl lever member (34) Is 
moved by the operator from said first position to 
said second position. 

35 

10. The miter saw as defined in claim 8 or 9 wherein 
said part of said body (4) having said trigger lock 
device (43, 44) is a handle (15) operable by the 
operator for vertically moving said body (4) rela- 
tive to said base (2). 40 
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FIG5IA) 
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36^ 3'6a37b 
FIG. 5(B) 
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